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BRIEF COMMUNICATION 

SEASONAL VARIATION IN SALINITY IN THE WATERVALEEY WETLANDS 
IN THE SOUTH EAST OF SOUTH AUSTRALIA 



The Watervalley Wetlands in the south east of South rehabilitated between 1984 and 1995 (Fig. 1). They eom- 

Austialia arc a group of shallow seasonal, ephemeral and prise a series of 15 wetland complexes totalling some 

permanent lakes and swamps which have been restored or 12,000 ha and are managed primarily for the conservation 




Fig. I. The Watervalley Wetlands. Note:; SiLes mentioned in the text tire underlined. Wetlands are not drawn to scale. 
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L’ig. 2. Seasonal fluctuations of salinity and the concurrent Water Level Index in six of the Warervalley Wetlands. W~ win- 
ter; S = summer. Note different scales for salinity of Cortina 1 .akes and Mandina Lakes. Except for winter 1 996. no read- 
ing indicates that the sampling site was dry. 
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Wetland* and Wildlilc. or by T K. and 1*. A. Brinkvvortli. 

I lir majority nl these weilands fulfil ilit- criteria for listing 
a* Wetlands dI Itilcroaiidual Imporlauue umld (he Kamsai 
( 'nnccnlinll and .nr a key cnhlpoTleill id die (Ill Ijv L. Id 1 
Weilands Waicrlink Which will Inrm a network nl con 
••at veil wall, mds from Hod l.ugoon n, ilia Cooroiuf, flic 
niM|ii| turn I use in I he toy i 1 ill it grazing hy sheep nnd calllc 
Milch id die' grazing land became availwblL' lew agriculture 
inily iIiiihivIi (lie drainage of die original weilands ( l )2 , ill 
w hich have been destroyed 1 ) and now much nl dial land is. 
ihiei.ilCilcd hy ei ii I saliiliilinli I lie walei''- , it Lite ivntalimiL! 
wetlands vary from fresh In saline hut all weilailds that 
have been studied are suh|eei Lo seasonal fluctuations in 
salin'iw. 

Wtltlc* (S 1 lilnkr desei llleil lilt* cc, iloiMeal allrihllies Ills' 
Liny and wulei eheniisliy ul *ix id line Water valley 
Weilands, All :.i\ wetlands described (Jip dip. Mnnditia 

Mushes. MiiiiilillM lail.es, fni'Hiia Lake's and Ihesiitlll) JIUl 

north lagoons ot Bonne vs Campt are fed largely by fresh 
lo 1 1 ii let I s saline wntei wli eh Hows along a system til Hum 
made drain*, limn i.'ulchniculx to Ihe cotnh east. The w-nler 
readies die itortlicrii weilands only m years of above aver- 
age i ill mill I ill die valcliment and Hows driougli the Wet 
lands in die lisled otdci, terminal mg in Ihe northern lagoon 
a I Bonneys Camp Salmily is Inehesi in lain aiiiumii 01 
early winler and Inwcxl in sprint' ( hi a 2) whether oi inn 
hv.sh water cmerx the system from the south .aid, uppar- 
VI ill V. independently "I run oil from local rilinfldl- Then' is 
no sipnil'ieani eonvliinon x'lwcCn local r tinfall in die three 
iiiiinrli.s |nccednip Miuiplmu and snlinily tai Bonneys Camp 
i.il 1 1 1X0 and ill Coilin: t- t),|7(>4| This supports ihe 
opinion that ran oil w'as a minor iinilributor lo the water in 
die weilands because ol die porosity ill the soils in die 
ruuion I lie relationship ’eiiveen (lie weilands and inider- 

I V i ii p e.toiindicaler has nol heen deleiiiiiiied so [lie lacha 

causing ibis vv inter depression in saliidLy is slid a mallei 
loi nniieciore Between August IW2 anil August 1004 
llieie was a General upward liuiul in Hie levels nl salinity 

and concern w as expressTd dial this upward trend in saliii 
My ml;, 111 continue . The present paper reports on die snlln 
tty n| Ihe sviMluiHls since August I hU. I mid ennniH'n(K on 
some ph.vinn.slv iliscMssc.l points . 

Salinity Was measuivd indirectly js conductivity 
ImS/eni) wilh an ArTIVON'' 1 conductivity prohe t which 
i.oiiisis readings |o 25 C| no-sile :is tleseribed mill ills 
closed earlier . nt aimimn. winiee spring and summer 
(c \cepl lor l|lc wilder of Odh) from 100} In llic pirxrni al 
cacti ol llic si\ .'lies listed above, Ctnidiiciivily was coil 
veried io salinity in p/I. hy multiplying conductivity by 
ll.f, 40 Wider levels wcu scored using (lie Walei Level 
lades ( W I.I r of lamasie • add Idillus The index stores 
wntt'i levels on a sente of 0 (empty i to 5 (oiei flow ids '- >■ 
Seasonal 1 llicTci.il ions in sulindy. locclliet .with the wntei 
level indices aie shown in liguie ? 

Salinity has also been recorded in Ibe recently opened 
hiJicoolinn Dr , in on T'e hcrick Rd I'rcini the time ii was 
completed m Maieli IWfi ami in iinpihcr druid which was 
completed in 10'JH and iclliell Laps Ihe local grouOdiVnlci 
n ill ike' llic' iTlnjiirit v ol ilrdins in die legion which carry sui- 
lacc wnlcr mrly, Water Ifom hoth ol idese drains enters the 
.system pea soi ill, ol Man lirrj Marshes Mean reading s lor 
(lie Dnheoolllin limili and the sic prt'V inn.sly nienliuncd 



sites as well as Ihe Iwo readings available from (lie new 
drain tire given in Table I Rainfall figures are those I'oi 
Tiniimira, the nearesi long lerni olticial gauging Million iu 
llic study sacs, and Naracoorle near (he eenlrc cl the 
c'Jlehlneiil area and VVc'i'e ohljined fuini die Bureau ol 
Meteorology in Adelaide 

IdoL IPV4 mil IW were veiirs ol lower than average 
i jinlall in ihe study area |04. 7 1 - 1 and 72'. respectively ol 
llic average ol 4/11 mm nl Tinlitiuill) anil in its eaUlirnenl 
(X3. 71 and K2' v ol die average 4X0 mm at Narucoorlet as 
was lynx (XIKi al Niuaconrie). In 1004-05 all ol die sam- 
pling sites except Hie wwlh lagoon al Bouncy n Camp dried 
lol periods of up lo tell months Mild .lip .lip. Maiidm.i 
Marshes Manilma l akes anil Ihe norlh lagoon ol Bonneys 
Camp dried completely All bin Cordna Takes and the 
south l.itioon of Iknmeys Camp dried again n, lOOti. Only 
die sampling s?Le ill the st mi 1 1 lagoon of Bonneys Camp 
rchiined water ihroughiml Ihe study hul Ihe wild level 
dropped ahoui a metre daring ihe summer of 1004- os and 
anuirnn I'JdS anil again over die corresponding period nl 
l'W7-*)8 reducing what is normally a continuinu shallow 
lake io a series ol isolated hasins. Although die sampling 
site at Coi linn Lakes dried in die late nuilinm anti winter nl 
1‘W.S walei remained in nlhcr basins nl The lake- lip. lip wn:- 
drained lor mainienaiiee ol' the outlet enniml in die sum 
mer ol I V92 .uid again in die anumin of I bV.Tsij the lenylhy 
tlrv period In II ml wellaml was .ihiuirucif 

Trcsh witter flowed from die drainage system into all ol 
die wetlands except the north lagoon nl Hoiiucyx Camp 
during die late w inler and spring id Ib't.x and again in Ihun 
hul llic new wulei die! not rcticli Hit south Inenoli of 
Bonneys Camp until aliei die spring readings were taken 
Rainfall al Naracoorle in Idas was 5'M.I mm t long-term 

average = 5K0 mini anti a lillle I, clow ; venige j! 553 OliVi 
in Iddh hul this was slid mil sullieienl lo lill all ol the wet 
lands after they had dried in the drought, With the return n, 
below average rainfall in l‘W7 and I'lhK all weilands are 
currently well below eupaciiy or dry. 

When the flow of fresh vvaier icncheil die wetlands in 
Ihe sp, Ing ol IW5 Ihe salinity , it" the water ipnel. I v di , ,pi x '. I 
m levels nr.ir. or below, iliose measmed in the earlier part 
of the study ill I W2. a year nl ttllnve average rainfall 
(12201 and I.Wi ol the l»ug letm mean for l inlinara and 
N ude, a M’le respcV lively). Ihe soasoiijd vaii.ninii reported 
has eoiilinued bin die general upwuh.l irentl in salinity 
apparently liJs not. ullhnugli at the time of writ lnj> condi- 
tions a, l' eg am dry , |i)*)X rarilall at Naracoorle was IX(* 
mm) anil salinities are increasing mice more I Pig. 2 1 M ilv 
hvo sites with near permaiieiii water l her,- is a significant 
negative correlaiion of salinity with Water Level Index ir-- 
(l.h.vdfi, p -T 1 1 ) I al Bonneys Camp South and i-dl.H ‘AS. p 
< il.OI al Coiljna Lakes), While Brake pivdufvd lhai 
Mandim, and Cortina Lakes, vvellmid.s which could lliil he 
dial ned hut dried only hy cviijmtvilion. were in danger nt 
bee, tilling mere:, singly saline each lime they dried. Tin. 
does imi appear lo he die ease, al least in die slniri lerm 
Ihe willem* in salinily are similar in al 1 sysieinf 

flic length of mile needed to fill die system alter ii dries 
Was ilol previously npparein. There h;,> heen insnl I nielli 
wale In much the nnrlh lagoon ,,l Bollileys ( *aihp sinee 
walei slopped flowing iulu ii in Januaiy lO'l.s I'he weilands 
in die smith east region , >1 \uvlralia have loan Isien reeog 
llised .is crucial Io Ihe i ollsOi'Viitlull ol Ihe Ilomadk waller 
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1 Jitli DiTiin — Didenolinn Drain at Pelheriek lid. 



birds ol' Australia” . Fifty per cent nl the fresh watt: poten- 
tially available to tlic.se wetlands is currently drained nut to 
sea and furrhci drains are planned; a proportion of this new 
drainage water can be diverted to the wetlands and .sonic 
lias already begun to How into the system, Evidence so Ini' 
(Table I and unpublished data supplied by Ibe .Sunlit Kusl 
Water Conservation and Drainage Board) indicates that 
some of the planned drains will be carrying groundwater of 
greater salinity than that which has previously entered the 
wetlands 1 hul the measured salinity or those waters is with- 
in the limits of know n salinities of the wetlands, particular- 
ly those in the northern pari of the watercourses. Given 
these circumstances it is important to the long |erm viabili- 
ty of the Wutervalley Wetlands, as well as lo others in ibe 
region, that fresh water from the current and any future 
drains be made available to the wetlands wherever feasible, 
The Wutervalley Wetlands are managed with the aim ol 
maximising the diversity of species piesent. This requires a 

'NKCSA (Natural Resources Cmmeil of South 
Australia! I 1404) Upper south east dryland salinity and 
flood management plan. Supplement (Department of 
Environment and Natural Resources, Adelaide). 

While, ,1, M. & Brake, I,. A. 1 1005) Wetlands 15. 247-257- 
BUickhiirn. (I. ( 1 064) The soils of County Muedonnell 
and Robe. South Australia. Soils ami Lnnduse Series. No 
45 (CSIRO, Australia), 

‘Tanutsier, A. & (Iril Ins, I*. 1 1004) Biol, Conserv. 70. 34- 
47. 

Krilli, II. ( 1067 ) “Waterfowl in Australia" ( Angus & 
Robertson. Sydney). 



diversity of habitat and the varied .salinity of the 
Wuiet 'valley Wetlands, which currently ranges hunt fresh 
(lip .lip) (o permanently saline (Mandina Lakes), provides 
silt'll diversity. Saline lakes are generally more productive 
than freshwater systems' but a long-term increase hi sulini 
ty in either the freshwater wetlands or the saline ones will 
inevitably lead to a Male of conslanl bypersalinity and this 
in turn will lead to the exclusion of some species of water- 
birds and plants which cniTcnlly inhabit the wetlands"'. 
Long-term monitoring of the consequences of the addition 
of more saline water to the wetlands is essential anti litis 
paper provides baseline information for future studies. 
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